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(57) Abstract: Imaging apparatus for representing an image of concentration ratios between a first and a second substance in a region 
of interest of an object, with different measuring values being represented with different colors and/or gray shades. The apparatus 
comprises a light source capable of irradiating the object with light, which light comprises at least three wavelengths k x , X 2 and X 3 , X 3 
being an isobestic wavelength, X x being a wavelength at which the first substance has a lower absorption man the second substance, 
and X 2 being a wavelength at which the first substance has a higher absorption than the second substance. The apparatus further 
comprises detection means comprising a matrix of pixel detectors, for representing a virtually instantaneous image of the region of 
^* interest. 
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AMENDED CLAIMS 

[received by the International Bureau on 19 February 2001 (19.02.01); 
original claim 1 amended; remaining claims unchanged (2 pages)] 

1. An imaging apparatus for representing an image of concentration ratios 
between a first and a second substance in a region of interest of an object, with 
different measuring values being represented with different colors and/or gray 
shades, comprising 

5 - a light source capable of irradiating the object with light, which light 
comprises at least three wavelengths A.i, X2 and X3, being an isobestic 
wavelength, being a wavelength at which the first substance has a lower 
absorption than the second substance, and Xz being a wavelength at which the 
first substance has a higher absorption than the second substance; 
10 - detection means for at least detecting the intensity of light emitted by the 

object at the respective wavelengths Xi, X2 and A.3, resulting in detection signals 
Si, Ss and Sa; 

- a processing unit for calculating an optical image of the pattern of 
concentration ratios, from the respective signals Si, S2 and S3; 

15 - display means for displaying the calculated optical image; 
characterized in that the detection means comprise: 

- a 3CCD camera, each of the 3 CCDs of said camera being adapted for 
receiving one of said wavelengths \i, X2, ks, the CCDs of said camera generating 
signals Si, S2, S3 respectively, to be processed in said processing unit, thereby 

20 representing a virtually instantaneous image of the region of interest. 

2. An imaging apparatus according to claim 1, characterized in that the 
apparatus is arranged for forming an image of visible light and that the 
pattern of concentration ratios is projected in one overlapping image with the 

25 visible image. 
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3. An imaging apparatus according to at least one of claims 1-2, 
characterized in that the light signals of wavelengths Xi. X 2 en Xs have a 
characteristic modulation. 

5 4. An imaging apparatus according to claim 3, characterized in that it is 
arranged, given an assumed cyclic change of the concentration ratio, such that 
it can analyze the spectral features in the frequency domain thereof. 

5. An imaging apparatus according to any one of the preceding claims, 
10 characterized in that to determine the ratio of hemoglobin and oxyhemoglobin 
in blood, with said first and second substance being hemoglobin and 
oxyhemoglobin, respectively, the signal sources are so arranged that the first 
wavelength Xi is in the wavelength range of 600 to 700 nm, with a preference 
for 660 nm, the second wavelength X 2 is in the wavelength range of 900 to 1000 
15 nm, with a preference for 940 nm, and the third wavelength X 3 is in the 
wavelength range of 790 to 830 nm, with a preference for 810 nm. 
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